Can human embryonic stem cells contribute to the discovery of safer and more effective drugs?
Few scientific achievements have received such irresistible attention from scientists, clinicians, and the general public as the ability of human embryonic stem (hES) cells to differentiate into functional cell types for regenerative medicine. The most immediate benefit of neurons, cardiomyocytes, and insulin-secreting cells derived from hES cells, however, may reside in their application in drug discovery and toxicology. The availability of renewable human cells with functional similarities to their in vivo counterparts is the first landmark for a new generation of cell-based assays. The development of cell-based assays using human cells that are physiological targets of drug activity will increase the robustness of target validation and efficacy, high-throughput screening (HTS), structure-activity relationship (SAR), and should introduce safer drugs into clinical trials and the marketplace. The pluripotency of embryonic stem cells, that is, the capacity to generate multiple cell types, is a novel path for the discovery of 'regenerative drugs', the pursuit of small molecules that promote tissue repair (neurogenesis, cardiogenesis) or proliferation of resident stem cells in different organs, thus creating drugs that work by a novel mechanism.